Peroxiredoxin 2 is involved in the neuroprotective effects of PACAP in cultured cerebellar granule neurons.
The neuropeptide pituitary adenylate cyclase-activating polypeptide (PACAP) is known to counteract in vitro the deleterious effects of toxic agents on cerebellar granule cell survival and differentiation. The potent antiapoptotic action of PACAP is mediated through inhibition of caspase-3 activity; however, additional proteins are likely involved and remain to be identified. Two-dimensional gel electrophoresis analysis coupled with mass spectrometry characterization led to the identification of a protein, peroxiredoxin 2, which was induced after a 6-h treatment with PACAP. Western blot analysis confirmed the regulation of peroxiredoxin 2 by PACAP and revealed that this protein is induced by both cyclic AMP and protein kinase C stimulators. Inhibition of peroxiredoxin 2 expression, using two distinct small-interfering RNAs (siRNAs), reduced the effect of PACAP on caspase-3 activity and cerebellar granule cell survival. Peroxiredoxin 2 expression was also induced in vivo and in vitro by ethanol. Although ethanol and PACAP exert opposite effects on caspase-3 activity, inhibition of peroxiredoxin 2 expression, using siRNAs, only reduced the ability of PACAP to prevent ethanol-induced caspase-3 activity. Taken together, these data indicate that peroxiredoxin 2 is probably involved in the neurotrophic effect of PACAP and suggest that this protein may have a therapeutic potential for the treatment of some neurodegenerative diseases.